Saqqara is one of the fa mous ar chae o log i cal sites in the world. There is the old est stone pyr a mid built by pha raoh Djoser from the Third Dy nasty (around 4600 yrs BP). The com po nents of his fu ner ary com plex were con structed of a char ac ter is tic creamish-white lime stone of rel a tively great so lid ity, con nected in ar chae o log i cal lit er a ture with the white cas ing lime stone from Saqqara. A source of this stone has re mained so far a mys tery. An ex ten sive geo log i cal sur vey and other re search has failed to iden tify any out crops of such lime stone in the vi cin ity of Saqqara. Pre lim i nary re sults of ex am i na tion of fos sils from rel e vant rock sam ples of the white Saqqara lime stone are pre sented, sup plemented with dis cus sion of cur rent opin ions con cern ing its or i gin and prob a ble strati graphic set ting.
IN TRO DUC TION
The ar chae o log i cal site in Saqqara is lo cated 23 km south of Cairo and constitue frag ment of the Memphite necrop o lis (Fig. 1) . The cem e tery was first used dur ing the First Dy nasty (ca 3100 yrs BC). It con tains thou sands of tombs from al most all pe ri ods in the his tory of an cient Egypt, but the struc ture that dom i nates the land scape is a Step Pyramid built by the pha raoh Djoser Netjerykhet of the Third Dy nasty (ca 2600 yrs BC). This pyr a mid was the first mon u men tal archi tec tural com plex in Egypt raised en tirely of stone. The tomb of Djoser was the cen ter piece of a vast fu ner ary complex that in cluded a num ber of cult struc tures sur rounded by a monumen tal en clo sure wall of lime stone about 10 m in high .
The lo ca tion of quar ries sup ply ing the stone build ing ma te rial for the Step Pyr a mid has not been known un til recent times. In ves ti ga tions in 2009-2010 im me di ately to the west of the pyr a mid com plex pro duced ev i dence in fa vor of a sug ges tion pro posed al ready by Klemm & Klemm (2008) that stone blocks were quar ried some where in the near vi cin ity (Welc, 2011) .
Par tic u lar com po nents of the Djoser's fu ner ary complex, in clud ing the step pyr a mid, were built of the Up per Eocene marly and sandy lime stones, clas si fied as the Saqqara Mem ber in the Maadi For ma tion of the Mokattam Group (cf. Youssef et al., 1984; Ago et al., 2003) . The lo cal lime stone was used mainly for the core of walls of cult struc tures and tombs, whereas the outer wall fac ings of the tombs as well as the pyr a mid it self were con structed of a char ac ter is tic creamish-white lime stone of rel a tively larger re sis tance, re ferred in ar chae o log i cal lit er a ture to the white cas ing lime stone from Saqqara (Figs 3, 4; Klemm & Klemm, 2008) . The enclo sure wall of the pyr a mid com plex was built en tirely of this stone (Fig. 5; cf. Firth & Quibell, 1935) .
This white, com pact lime stone was greatly ap pre ci ated as a cas ing stone by the an cient build ers due to its prop er ties, mainly hard ness and weather-re sis tance. Ar chae o log i cal evi dence at tests its ex ten sive use in Egyp tian ar chi tec ture from the Third Dy nasty (Aston et al., 2000) . How ever, der i va tion area of this stone has re mained so far a mys tery. Ex ten sive geo log i cal sur vey and re search in the Saqqara re gion have failed to iden tify any out crops of this lime stone (Klemm & Klemm, 2010) . Dur ing the Fourth Dy nasty this stone was replaced with an other, very sim i lar one but much less re sis tant limestone quar ried at Tura and Maasara on the east ern bank of the Nile (Fig. 1) .
The white cas ing lime stone was de scribed as com pact, fine grained and yel low ish stone but with out struc tural di agnos tic traits vis i ble with a use of a hand lens (Klemm & Klemm, 2008: 57, pl. 28) . At a mi cro scopic level this stone con sists of fine micritic ma trix with clay min er als and rel atively few fos sils (5-10%). It is a typ i cal mudstone ac cord ing to the gen eral clas si fi ca tion of car bon ate rocks (Dun ham, 1962) . Or ganic de tri tus is pre dom i nated by plank tonic and benthonic foraminifera, echinoderm spines and very fine pieces of shells. Bas ing on the foraminifera anal y ses of M.
Boukhary's (Ain Shams Uni ver sity), the white lime stone from Saqqara can be at trib uted to the Bartonian stage of the up per most Eocene, lo cat ing it in later phases of the lo cal Saqqara strati graphic se quence (Klemm & Klemm, 2008) .
Some dif fer ences con cern ing stra tig ra phy of Eocene lime stones from Egypt can re sult from dif fer ent ap proach to the po si tion of the Bartonian within the Eocene as it was ex -116 F. WELC et al. Step Pyr a mid temenos. All these struc tures were cased by small blocks of the white compact lime stone, whereas in te rior was built with lo cal sandy and marly lime stone (photo F. Welc).
pressed for ex am ple by Tawadros (2011: 729) . He men tioned that Egyp tian ge ol o gists pre fer to con sider the Bartonian as the Up per Eocene while the con tem po rary sub di vi sions locate this stage within the Mid dle Eocene (Gradstein et al., 2004 (Gradstein et al., , 2012 .
Ex act dat ing of the white lime stone is dif fi cult be cause of its sig nif i cant diagenesis and recrystallisation. Klemm and Klemm (2010) were of the opin ion that this stone was ev idently un like any thing en coun tered in Saqqara and ad join ing area, mean ing in par tic u lar the mac ro scop i cally sim i lar limestone from Tura and Maasara on the east ern bank of the Nile. Stratigraphic set ting of the Tura and Maasara lime stones locate them in the Ob ser va tory For ma tion of the Mokattam Group of the Helwan Fa cies (up per Lutetian of the Mid dle Eocene, cf . Said 1990: 462) . The white lime stone from Saqqara, com pared to both these for ma tions is much more dense, fine-grained and com pact with no mac ro scop i cally vis i ble fos sil re mains. Ac cord ing to Klemm & Klemm (2010: 23) , nei ther the fos sil re cord nor the in ter nal struc ture of this limestone could by any means al low it to be con fused with the lime stones from Tura and Maasara.
A quan ti ta tive anal y sis of Mg/Fe and Mg/Sr con tent ratios in sam ples of white lime stone from Saqqara, that is from the Step Pyr a mid com plex, un fin ished com plex of Sekhemhet and the pyr a mid in Medum (ar chae o log i cal site near Fayoum Oasis), pro duced al most iden ti cal dis tri bu tion fields. It sug gests that the stone has not been ex ploited any lon ger at the be gin ning of the Fourth Dy nasty and it was re placed by the lime stone of much poorer qual ity from Tura and Maasara (Klemm & Klemm, 2010: 23, fig. 15 ).
As sum ing the Up per Eocene dat ing sug gested by M. Boukhary (cf. Klemm & Klemm, 2008) and its strati graphic po si tion, the white lime stone beds should have been very easy ac ces si ble to an cient min ers especialy on the Saqqara pla teau. So far, how ever, no out crops of this or even sim i lar rocks have been found, mak ing it all more sur pris ing when one con sid ers that blocks of this stone are scat tered prac tically all over the ne crop o lis area.
More over, ex am i na tion of many ex ca vated Old Kingdom burial shafts has given a per fect op por tu nity to trace local lithological changes in the lime stone mas sif form ing the Saqqara pla teau, but has failed hith erto to lo cate any quar ried beds of white, com pact lime stone. Klemm & Klemm (2010) ex plain it by the ex haus tion of these rock beds dur ing the Third Dy nasty. Start ing from the pha raoh Sneferu (Fourth Dy nasty, around 4500 yrs BP) this rock was re placed by the Tura and Maasara lime stones, which re mained in use un til the end of Pharaonic Egypt.
NEW IN VES TI GA TIONS ON THE WHITE CAS ING SAQQARA LIME STONE

Micropaleontological anal y ses
Pre lim i nary re sults of micropaleontological anal y ses of some sam ples of white lime stone from Saqqara, car ried out by E. Malata and B. Olszewska, con trib uted new im por tant data to the ques tion of dat ing and or i gin of this enig matic rock.
Paleontological in ves ti ga tions have been car ried out on small rock sam ples orig i nated from the en clo sure lime stone wall around the fu ner ary com plex of Netjerykhet (col lected from the ground sur face). Stan dard thin sec tions were prepared and then have been an a lyzed us ing Nikon Po lar iz ing Mi cro scope Eclipse LV100POL. The Nikon dig i tal cam era DS-Fi1 and the cam era con trol unit were used to take pho tos.
The thin sec tion anal y ses have re vealed the pres ence of fos sil as sem blages con sist ing of small, ju ve nile ammonites ( Fig. 6A-H) , thin-shelled bi valves (Fig. 6M) , ostracods ( Fig.  6I-M) as well as moulds of small bi valves (Fig. 6N) and sponge spicules. Among microfossils, small foraminifera are rel a tively the most nu mer ous. They are rep re sented mainly by plank tonic forms, which are im por tant for age de ter mi nation of the rock sam ple. Favusella washitensis (Carsey) seems to be the most char ac ter is tic taxon in the stud ied thin sec tions (Fig. 7A-E) . Se rial planktic foraminifera are rep resented by biserial and triserial morphotypes. Ax ial and lon gitu di nal sec tions of biserial form (Fig. 7I, J) have been attributed to Heterohelix moremani (Cushman). Two-cham bered transversal sec tions (Fig. 7K, L) rep re sent the ge nus Het erohe lix Ehrenberg, 1843. Three-cham bered transversal sections (Fig. 7M, N) in di cate Guembelitria cf. cenomana Keller. Lon gi tu di nal sec tions pass ing through two (Fig. 7O ) and three cham bers (Fig. 7P) be long, most prob a bly, to ju venile forms of this spe cies. Ax ial sec tions of the planispiral form ( Fig. 7F-H ) be long to the ge nus Globigerinelloides Cushman and ten Dam, 1948 . Sin gle, ax ial oblique sec tion of Hedbergella cf. delrioensis (Carsey) (Fig. 8A) as well as Praeglobotrunaca sp. (Fig. 8D) have been also found. The spec i mens B and C (Fig. 8) re sem ble ax ial sec tions of the genus Planomalina Loeblich and Tappan, 1946. The spec i men C (Fig. 8) rep re sents rather the in te rior infill of the shell while in the spec i men B a shell of the last cham ber can be ob served.
The strati graphic ranges of the iden ti fied plank tonic foraminifera have been based on Caron (1985) and Premoli Silva & Sliter (2002) . Favusella washitensis is a taxon of the up per most Aptian-early Cenomanian. A strati graphic range of Heterohelix moremani is the up per most Albian-Coniacian. The first oc cur rence (FO) of Guembelitria cenomana is no ticed in the up per most Albian and last oc cur rence (LO) at the Cenomanian/Turonian bound ary. The ge nus Globigerinelloides is known from the Barremian through out the Late Cre ta ceous. Hedbergella delrioensis ranges from Barremian to Santonian while Praeglobotruncana ap pears in the up per part of Albian and dis ap pears in the early Turonian. The genus Planomalina is known from the Aptian and late Albian.
Ben thic small foraminifera are rare in the ex am ined mate rial and are rep re sented by Quinqueloculina sp. and some other miliolids (Fig. 8E, F) as well as poorly pre served forms of the suborder Rotaliina (Fig. 8G, H) . Apart from the foraminifera, sin gle spec i mens of calpionellids and cal car eous dinoflagellate cysts have been also ob served in the studied thin sec tions. The spec i men I (Fig. 8 ) may rep re sent lorica of a new spe cies of Collomiella (per sonal com mu ni ca tion of Pro fes sor Daniela Reháková from Comenius Uni ver sity, Bratislava). How ever, it would be nec es sary to find more exam ples to make de ter mi na tion re li able. The ge nus Colomiella be longs to hyaline calpiollenids and its first oc currence was noticed in the early Albian (Reháková, 2000) . Orthopithonella sphaerica (Kaufman) (Fig. 8J ) be longs to cal car e ous dinoflagellate. This taxon is re ported from the Albian through Late Cre ta ceous (Keupp, 1992) .
Smear slide from the same rock sam ple was ex am ined for the nannofloral con tent by Dr. M. Kêdzierski (In sti tute of Geo log i cal Sci ences of the Jagiellonian Uni ver sity). Cal care ous nannofossils are very rare and show strong over growth due to con sid er able amount of car bon ates. Only one, long rang ing taxon Watznaueria barnesiae, known from Late Juras sic through Late Cre ta ceous, has been iden ti fied. This taxon is usu ally the least sol u ble Cre ta ceous spe cies (PerchNiel sen, 1985) . The other no ticed spec i men re sem bled ge nus Eprolithus that is known from the up per most Aptian to Coniacian (Varol, 1992) .
Con sid er ing the strati graphic ranges of the most char acter is tic and best pre served taxa within the iden ti fied mi crofos sils, the an a lyzed fos sil as sem blage sug gests the up permost Albian -early Cenomanian as the pos si ble age. The fossil con tent, par tic u larly ju ve nile ammonites and rel a tive dominance of plank tonic foraminifera, sug gests rather open ma rine con di tions.
Bi valve stud ies
The white Saqqara lime stone con tains some of bi valve fos sils mac ro scop i cally vis i ble in the stone struc ture in the form of char ac ter is tic cross-sec tions of shells (Fig. 9) . Spec i -120 F. WELC et al. mens of fos sil bi valves have been stud ied by Dr. B. Studencka. Ma te rial for bi valve stud ies con sisted of 3 ar tic ulated shells and 3 cross-sec tions em bed ded in pelitic ma trix of the stone (Fig. 10) . The ex am ined spec i mens be long to the fam ily Lucinidae Flem ing, 1828 and rep re sent a sin gle taxon of Lucina ge nus.
The shells are usu ally 38-40 mm long, rather solid, subcircular in out line (length/height ra tio 1.1) al most equi lateral and mod er ately con vex (Fig. 10) . Small, prosogyrate beaks just be fore the midline, slightly pro ject above the dorsal mar gin. An te rior mar gin is con vex, pos te rior mar gin obliquely trun cated with a slight cor ner to the ven tral mar gin. Ven tral mar gin is well rounded. Ex ter nal sur face is sculptured with nu mer ous thin, more or less densely spaced commar ginal lamellae. Postero-dor sal area is well-marked (smaller on the right valve) with stron ger commarginal lamellae. Lunule is not vis i ble due to the pres er va tion state.
Un for tu nately, nei ther in ter nal sur face of the valve nor the hinge have been ob served. The pri mar ily aragonitic shell is strongly cal ci fied. The in ves ti gated spec i mens are sim i lar to the spec i mens de ter mined by Abbass (1962: pp. 107-108, pl. 22, fig. 22) as Lucina (Dentilucina) dachelensis (Wan ner, 1902) known from the Cre ta ceous (Campanian) of the Egyptian West ern Desert. The sim i lar i ties re fer to shape of out line but they dif fer in the or na men ta tion. In di vid u als of Lucina (Dentilucina) dachelensis (Wan ner, 1902) from Ain Amur and Kharga Oasis are or na mented with very low and thin commarginal lamellae with wider interspaces oc cu pied by fine sec ond ary threads.
ENIG MATIC "WHITE CAS ING LIME STONE" FROM SAQQARA 
CON CLU SIONS
Per formed anal y ses of the sam ples of the white cas ing lime stone from Sakkara, both in re spect to the con tent of micro-and macrofauna, sug gest the fol low ing con clu sions concern ing strati graphic set ting and po ten tial place of ex trac tion of this stone.
Micropaleontological anal y ses have re vealed a pres ence of microfossils point ing to the up per most Albian -early Cenomanian (dat ing of bi valves is not sig nif i cant in this respect).
In Cairo region there is only a sin gle out crop of the Creta ceous lime stone near Abu Rawash vil lage, i.e. ap prox imately 23 km north (Fig. 11) of Saqqara. Ac cord ing to the geo logic map of Egypt in the scale 1:500000, Squyres et al., 1987 ) the Abu Rawash For ma tion con tains di verse sed iments dated to the Senonian age: Coniacian and Santonian. These rocks over lie con form ably the Baharia For ma tion (dolomites, sandy dolomites and fossiliferous sand stones of the late Cenomanian) and un der lie the Khoman For ma tion (snow-white and chalky lime stones with abun dant chert bands of the up per Santonian and Maastrichtian). Ac cord ing to Hantar (1990: 313) , the Abu Rawash For ma tion, 1000 m thick, is com posed mainly of lime stones with interbeds of shales and sand stones. Par tic u lar lay ers (B-G) are dated to the late Cenomanian and Turonian-Santonian.
In re gard to slightly youn ger age of the Cre ta ceous limestones from Abu Rawash, an open ques tion still re mains whether the so-called white cas ing Saqqara lime stone could have been ex tracted there in the an cient times. In spite of in -ten sive in ves ti ga tions of the area in ques tion, no re mains of an an cient pharaonic quarry have been found till now in Abu Rawash and its vi cin ity (Klemm & Klemm, 2008) .
On the other hand, we should also take into ac count a pos si bil ity of ex trac tion of the white cas ing lime stone directly on the Saqqara pla teau, as it was al ready sug gested by Klemm & Klemm (2008: 57) . In north ern Egypt the top surface of the Cre ta ceous for ma tions is mor pho log i cally very di ver si fied due to up heav als and ex ten sive de pres sions, ad dition ally scarped by faults (cf. for ex am ple, Meshref, 1990) . Ver ti cal Elec tri cal Sound ing (VES) car ried out in the Saqqara area de tected large scale tec tonic struc tures of downthrust type (El-Qady et al., 2005) . There fore, in some places within the Saqqara ne crop o lis the Cre ta ceous lime stones could have been ac ces si ble and mineable for an cient Egyptians. How ever, such as sump tion needs fur ther field works and lab o ra tory anal y ses.
The pre sented re sults of pre lim i nary paleontological stud ies sug gest that the so called Saqqara cas ing lime stone could be de rived from the area of the Abu Rawash ar che o logi cal site, where it has been prob a bly quarried out.
